Knowledge of the production rate of B 0 s mesons is required to determine any B 0 s branching fraction. This rate is determined by the bb production cross-section and the fragmentation probability f s , which is the fraction of B 0 s mesons amongst all weakly-decaying bottom hadrons. Similarly the production rate of B 0 mesons is driven by the fragmentation probability f d . The measurement of the branching fraction of the rare decay B 0 s → µ + µ − is a prime example where improved knowledge of f s /f d is needed to reach the highest sensitivity in the search for physics beyond the Standard Model [1] . The ratio f s /f d is in principle dependent on collision energy and type as well as the acceptance region of the detector. This is the first measurement of this quantity at the LHC.
The ratio f s /f d can be extracted if the ratio of branching fractions of B 0 and B 0 s mesons decaying to particular final states X 1 and X 2 , respectively, is known:
The ratio of the branching fraction of the B 
and
Here ǫ X is the selection efficiency of decay X (including the branching fraction of the D decay mode used to reconstruct it), N X is the observed number of decays of this type, the V ij are elements of the CKM matrix, f i are the meson decay constants and the numerical factors take into account the phase space difference for the ratio of the two decay modes. Inclusion of charge conjugate modes is implied throughout. The term N a parametrizes non-factorizable SU(3)-breaking effects; N F is the ratio of the form factors; N E is an additional correction term to account for the W -exchange diagram in the B 0 → D − π + decay. Their values [2, 3] are N a = 1.00 ± 0.02, N F = 1.24 ± 0.08, and N E = 0.966 ± 0.075. The latest world average [4] The observed yields of these three decay modes in 35 pb −1 of data collected with the LHCb detector in the 2010 running period are used to measure f s /f d averaged over the LHCb acceptance and to improve the current measurement of the branching fraction of the B 0 → D − K + decay mode [6] .
The LHCb experiment [7] is a single-arm spectrometer, designed to study B decays at the LHC, with a pseudorapidity acceptance of 2 < η < 5 for charged tracks. The first trigger level allows the selection of events with B hadronic decays using the transverse energy of hadrons measured in the calorimeter system. The event information is subsequently sent to a software trigger, implemented in a dedicated processor farm, which performs a final online selection of events for later offline analysis. The tracking system determines the momenta of B decay products with a precision of δp/p = 0.35-0.5%. Two Ring Imaging Cherenkov (RICH) detectors allow charged kaons and pions to be distinguished in the momentum range 2-100 GeV/c [8] .
The three decay modes,
+ , are topologically identical and can therefore be selected using identical geometric and kinematic criteria, thus minimizing efficiency differences between them. Events are selected at the first trigger stage by requiring a hadron with transverse energy greater than 3.6 GeV in the calorimeter. The second, software, stage [9, 10] requires a two, three, or four track secondary vertex with a high sum p T of the tracks, significant displacement from the primary interaction, and at least one track with exceptionally high p T , large displacement from the primary interaction, and small fit χ 2 . The decays of B mesons can be distinguished from background using variables such as the p T and impact parameter χ 2 of the B, D, and the final state particles with respect to the primary interaction. In addition the vertex quality of the B and D candidates, the B lifetime, and the angle between the B momentum vector and the vector joining the B production and decay vertices are used in the selection. The D lifetime and flight distance are not used in the selection because the lifetimes of the D − s and D − differ by about a factor of two. The event sample is first selected using the gradient boosted decision tree technique [11] , which combines the geometrical and kinematic variables listed above. The selection is trained on a mixture of simulated + subsamples consist of events that pass a particle identification (PID) criterion on the bachelor particle, based on the difference in log-likelihood between the charged pion and kaon hypotheses (DLL) of DLL(K − π) < 0, with an efficiency of 83.0%. The B 0 → D − K + subsample consists of events with DLL(K − π) > 5, with an efficiency of 70.2%. Events not satisfying either condition are not used.
The relative efficiency of the selection procedure is evaluated for all decay modes using simulated events, where the appropriate resonances in the charm decays are taken into account. As the analysis is only sensitive to relative efficiencies, the impact of differences between data and simulation is small. The relative efficiencies are
025, where the errors are due to the limited size of the simulated event samples.
The relative yields of the three decay modes are extracted from unbinned extended maximum likelihood fits to the mass distributions shown in Fig. 2 . The signal mass shape is described by an empirical model derived from simulated events. The mass distribution in the simulation exhibits non-Gaussian tails on either side of the signal. The tail on the right-hand side is due to nonGaussian detector effects and modeled with a Crystal Ball (CB) function [12] . A similar tail is present on the left-hand side of the peak. In addition, the low mass tail contains a second contribution due to events where hadrons have radiated photons that are not reconstructed. The sum of these contributions is modeled with a second CB function. The peak values of these two CB functions are constrained to be identical.
Various backgrounds have to be considered, in particular the crossfeed between the D − and D A prominent peaking background to
, with the pion misidentified as a kaon. The small π → K misidentification rate (of about 4%) is compensated by the larger branching fraction, resulting in similar event yields. This background is modeled by obtaining a clean B 0 → D − π + sample from the data and reconstructing it under the B 0 → D − K + mass hypothesis. The resulting mass shape depends on the momentum distribution of the bachelor particle. The momentum distribution after the DLL(K − π) > 5 requirement can be found by considering the PID performance as a function of momentum. This is obtained using a sample of D * + → D 0 π + decays, and is illustrated in Fig. 1 . The mass distribution is reweighted using this momentum distribution to reproduce the B 0 → D − π + mass shape following the DLL cut.
The combinatorial background consists of events with random pions and kaons, forming a fake D − or D The stability of the fit results has been investigated using different cut values for both the PID requirement on the bachelor particle and for the multivariate selection variable. In all cases variations are found to be small in comparison to the statistical uncertainty.
The relative branching fractions are obtained by correcting the event yields by the corresponding efficiency factors; the dominant correction comes from the PID efficiency. The dominant source of systematic uncertainty is the knowledge on the B 0 → D − π + branching fraction (for the B 0 → D − K + branching fraction measurement) and the knowledge of the D − and D − s branching fractions (for the f s /f d measurement). An important source of systematic uncertainty is the knowledge of the PID efficiency as a function of momentum, which is needed to reweight the mass distribution of the B 0 → D − π + decay under the kaon hypothesis for the bachelor track. This enters in two ways: firstly as an uncertainty on the correction factors, and secondly as part of the systematic uncertainty, since the shape for the misidentified backgrounds relies on correct knowledge of the PID efficiency as a function of momentum.
The performance of the PID calibration is evaluated by applying the same method from data to simulated events, and the maximum discrepancy found between the calibration method and the true mis-identification is attributed as a systematic uncertainty. + backgrounds in the B 0 → D − π + fits, and the limited accuracy of the trigger simulation. Even though the ratio of efficiencies is statistically consistent with unity, the maximum deviation is conservatively assigned as a systematic uncertainty. The difference in interaction probability between kaons and pions is estimated using MC simulation. The systematic uncertainty due to possible discrepancies between data and simulation is expected to be negligible and it is not taken into account. The efficiency of the non-resonant D s decays varies across the Dalitz plane, but has a negligible effect on the total B 
The first uncertainty is statistical and the second systematic. 
, the value of f s /f d is found to be
where the first uncertainty is statistical and the second is systematic. 
The two values for f s /f d can be combined into a single value, taking all correlated uncertainties into account and using the theoretical inputs accounting for the SU (3) breaking part of the form factor ratio, the nonfactorizable and W-exchange diagram:
In summary, with 35 pb −1 of data collected using the LHCb detector during the 2010 LHC operation at a centre-of-mass energy of 7 TeV, the branching fraction of the Cabibbo-suppressed B 0 decay mode B 0 → D − K + has been measured with better precision than the current world average. Additionally, two measurements of the f s /f d production fraction are performed from the relative yields of B 
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